In this paper, we investigate the properties of ring resonators that are based on graphene and the application to wavelength division multiplexing (WDM). The proposed structure can really function as a wavelength division multiplexer. We numerically demonstrate that the proposed eight-channel wavelength division multiplexing systems can provide a larger transmission, higher quality factor and less crosstalk.
I. INTRODUCTION
With the rapid growth of global network services such as HDTV, network video, and online games, the number of optical channels and wavelengths in optical communication is rapidly increasing. Optical communication, which has the advantages of large bandwidth, low loss, easy transmission, high security and stable system, become very important for solving communication problems [1] [2] [3] [4] [5] [6] . In order to further increase the communication rate, a large number of new theories, as well as technical research, are still being carried out continuously, such as WDM technology, all-optical network technology, optical soliton communication technology, etc. Among them, WDM is the best way to improve the quality of communication, which meets the demand and development trend of greater information capacity and faster transmission rate. Graphene is an important material in the fabrication of circuits as a universal application. Graphene ring resonators have been shown a steady and reliable performance and a simple structure of wavelength selective devices.
The paper is structured as follows: starting from the theoretical model in section II, the ring-resonator principle is introduced. In section III the WDM based graphene ring resonators is investigated and discussed. The results show the graphene-based ring resonator executes well for WDM. A brief conclusion is given in section IV.  and 1  are the coupling coefficients.
II. THEORETICAL MODEL
We used the following equations [6] to describe the 
Where  is the absorption coefficient and L is the length,
III. SIMULATION ANALYSIS
For the 4-cascaded ring resonator system, the gain through the dropped channel of each ring resonator can be generated as figure 2 . We can see that in this case, the cascaded ring resonator system is sufficient for demultiplexing 4 channels.
FIGURE II. GAIN THROUGH THE DROPPED CHANNEL
Then we design an 8-channel WDM system using a comb laser as the input, cascaded ring modulators with a free spectral range (FSR) to modulate the signal and multiplex, and cascaded ring resonators to demultiplex. The following shows the operation of a WDM with 8 channels.
FIGURE III.
SIGNAL AT DROP PORT OF RING RESONATOR From the figure 3, we can see there is some cross-talk between the channels, and the results can be improved by modifying the ring resonators to have a larger FSR, and increasing the bandwidth of each channel.
IV. CONCLUSION
In summary, a stable, broadband, ring resonators based on graphene, is investigated to achieve high capacity transmission and high channel count for WDM system. The results is significant for enriching equipment and technology in optical fiber communication.
